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Description 

This invention relates generally to zoom mode op- 
erations in display systems and to a method of displaying 
with a zoom function a magnified portion of an image. 

In a publication entitled "Using PC Storyboard", In- 
formation Update SN60-1796, November 1985, pub- 
lished by the IBM Corporation, Armonk, New York, there 
is described at pages 85-88 the functionality of a zoom, 
or image magnification, function for an applications pro- 
gram entitled 'PC StoryboardV While providing for indi- 
vidual pel, or pixel, enlargement this prior art zoom func- 
tion does not centre the zoom function at the cursor po- 
sition upon the display screen. This prior art zoom func- 
tion also does not scroll a zoom viewport that displays 
an unmagnified view of the zoomed image portion. 

A publication by Microsoft Corporation entitled "Mi- 
crosoft Windows Paint User's Guide". Version 2.0, 1987, 
describes on pages 31 -33 a process for "zooming in" on 
a portion of an image, thereby creating an enlarged im- 
age of that portion. The user can turn pixels on and off 
in the enlarged image, and a small box in the top left cor- 
ner of the screen shows a view of the area being edited 
at normal scale. Hence, in this box, the user can see the 
effects of turning pixels on and off. To scroll the enlarged 
imaged being worked on, the user drags the pointer dis- 
played in the enlarged image in the direction he/she 
wants to scroll. The area in the small box moves as the 
pointer is scrolled, the enlarged image being updated to 
match the image in the small box once the scrolling ac- 
tion has been completed (see page 32, lines 1 -9 and 
page 66, last paragraph). 

According to the present invention, there is provided 
a method of operating an image editor in response to 
input from a user of a system having image display 
means comprising a plurality of physical pels, comprising 
the steps of: displaying a magnified portion of a first im- 
age as a second image comprised of a plurality of logical 
pels having a size that is a function of a magnification 
level currently in effect, the second image having a first 
cursor positioned therein; displaying within the second 
image a viewport containing a portion of the first image 
corresponding to the magnified portion, the viewport 
having a first and a second dimension corresponding to 
a plurality of physical pels of the first image; the method 
being characterised by the following combination of 
steps: (a) responsive to the user repositioning the first 
cursor such that the first cursor would be located outside 
of the displayed second image, shifting the second im- 
age in increments of logical pels in unison with move- 
ment of the first cursor; and (b) providing a second cursor 
within the viewport having a position that corresponds to 
the position of the first cursor, and responsive to the sec- 
ond cursor reaching a first edge of the viewport in re- 
sponse to the movement of the first cursor, shifting the 
viewport by a plurality of physical pels that correspond 
to the first or the second dimension of the viewport such 
that the second cursor is positioned substantially adja- 



cent to a second edge of the viewport that is oppositely 
disposed to the first edge. 

In preferred embodiments, the method further com- 
prises the steps, prior to displaying the second image, 

s of: storing in a memory an unmagnified copy of the first 
image; responsive to an indicator positioned by the user 
within the first image, determining the indicator position 
in coordinates associated with the unmagnified copy of 
the first image; determining the magnification level cur- 

10 rently in effect and a required display size of the logical 
pels; responsive to the determined indicator position and 
to a predetermined maximum display size, determining 
coordinates, relative to the unmagnified copy of the first 
image, of a first window defining the second image, the 

is indicator position being located substantially at a centre 
of the first window and being represented by the first cur- 
sor in the second image. 

Such an arrangement can provide the basis for a 
zoom function that centres the magnified portion of a vis- 

20 ual image upon a display cursor and that provides a view- 
port that scrolls through an image as a cursor is moved. 

In one such arrangement disclosed hereinafter, a 
method of operating an Image Editor having a zoom 
function is provided wherein other Image Editor actions 

25 are invokable and operable in whatever zoom level is 
currently in effect. The zoom mode is a state of the Image 
Editor in that invoked actions are performed in a normal 
1 X pel size image but are displayed to an operator in an 
enlarged, fat pel, zoom equivalent, when the ZOOM 

30 function is invoked a displayed zoom window is automat- 
ically centred upon a present position of an indicator, or 
cursor, as is also a selectively displayable viewport for 
showing the relative position of the cursor within the 1X 
image. 

35 It is also possible to determine coordinates within the 
unmagnified image of a second window for defining a 
portion of the image to be displayed as an unmagnified 
image, the indicator position being located substantially 
at a centre of the second window. The second window 

40 is displayed or is not displayed depending upon input 
from the user. Depending in which area of the images 
which cursor is moved, both panning and scrolling are 
enabled and mode details can be switched on the fly. 
The present invention will be described further by 

45 way of example with reference to an embodiment thereof 
as illustrated in the accompanying drawings, in which 

Fig. 1 is a block diagram of an information process- 
ing system embodying the invention; 

50 

Fig. 2 shows in detail the organisation of the display 
screen of Fig. 1 ; 

Fig. 3 illustrates the display screen and shows a 
55 magnified portion of an image and a viewport show- 
ing an unmagnified portion of the image, both the 
screen and viewport having an associated cursor; 
and 



2 



EP 0 403 125 B1 



Fig. 4 is a flow chart that illustrates a method of ini- 
tialising the zoom function. 

The environment selected for the following disclo- 
sure of one form of zoom function according to the 
present invention is that of an audio/visual application 
processor implemented on an IBM™ PS/2™ computer 
system (IBM and PS/2 are trademarks of the IBM Cor- 
poration of Armonk, NY). However, it should be realised 
that the teaching of the invention may be practiced with 
a number of different types of information processing 
systems in support-of a number of different types of ap- 
plication programs that provide a visual display. 

Referring first to Fig. 1 in conjunction with Fig. 2, 
there is shown a visual display screen 1 0 associated with 
a read/write display memory 1 wherein is stored data to 
read out and displayed on the screen 1 0 in a convention- 
al manner. An individual or a group of storage locations 
within the display memory 1 corresponds to individual 
pixels or pels of the display screen 1 0. The display mem- 
ory 1 is coupled to a central processing unit (CPU) 2, the 
CPU 2 further being coupled via a bus 3 to a main mem- 
ory 4 wherein instructions are loaded and stored from a 
mass storage device 5. Certain of the stored instructions 
control the CPU 2 to perform an Image Editor function, 
including the image Zoom or enlargement function of the 
invention. Other functions associated with the Image Ed- 
itor include, for example, Text, Line, Sketch, Cut, Paste, 
Box, and Fill functions. As will be made apparent these 
other functions may be invoked and executed concur- 
rently with the Zoom function. The other functions oper- 
ate upon an unmagnified, 1X copy of the image stored 
within a World Plane (WP) image buffer in memory 4. 
The enlarged portion of the image that is stored within 
display memory 1 and displayed on screen 1 0 is a win- 
dow or viewport, initially centred upon an image cursor, 
into the 1X WP image. The enlarged portion of the WP 
image is displayed with a logical pel size that is a function 
of the zoom magnification level in effect. An enlarged log- 
ical pel is comprised of some number of physical screen 
pels or pixels. 

A data entry device such as a keyboard 6 and a 
mouse 7 enable a user of the system to interact with the 
I mage Editor in a manner to be described to create, mod- 
ify and store graphical images. Textual data entered is 
also temporarily stored in a Text Buffer (TB) within mem- 
ory 4. The data stored within the display memory 1 may 
provide information for displaying a monotone or a colour 
image, depending upon the characteristics of the partic- 
ular system display screen 10. In the discbsed arrange- 
ment, in so far as it is of significance, the display screen 
1 0 displays colour images. 

The ZOOM function of the invention provides seven 
user selectable levels (1X. 2X, 4X, 8X ( 16X, 32X and 
64 X) of image enlargement. A specific zoom level stays 
in effect until changed in magnification by another ZOOM 
function or until deactivated. In general, other Image Ed- 
itor functions are usable within any of the zoom levels. 



A ZOOM VIEWPORT function is controlled by a user 
to switch between displaying a zoom viewport 1 2 and not 
displaying the zoom vievyport 12. The zoom viewport 12 
is a relatively small window within the zoomed display 

s 10 that displays in "normal" size (1 X) an area surround- 
ing a cursor 1 4. An enlarged, fat pel, cursor 16 within the 
zoomed image corresponds to the cursor 1 4. The zoom 
viewport 12 is only displayed when zooming is in effect, 
that is for image enlargements greater than 1 X and when 

io specifically enabled by the ZOOM VIEWPORT function. 
Upon selection by a user, the display screen 10 dis- 
plays the image 18 enlarged in accordance with the par- 
ticular zoom level in effect. The zoomed area is centred 
around the cursor 14. The zoom level remains in effect 

is until either changed by a later ZOOM function or until 
deactivated by an ESC code entered while in an idle 
state. The entry of the ESC code restores the normal dis- 
play (zoom level 1X). 

Image Editor actions are invokable and operable in 

20 whatever zoom level is in effect. For example, CUT and 
PASTE functions operate at all zoom levels. Further, al- 
phanumeric text may be entered with the TEXT function, 
an image may be saved to disk or drawing can be ac- 
complished while the ZOOM function is invoked. That is, 

25 the zoom mode becomes a state of the Image Editor in 
that invoked actions are performed upon the unmagni- 
fied copy of the image within the WP buffer with a normal 
1 X pel size but are displayed to the operator in an en- 
larged, fat pel, equivalent. For example, when entering 

30 text while in zoom mode the text is written to the 1 X TB 
in a normal, unmagnified, size as determined by the font 
and point size in use independently of the zoom level in 
effect. However, text occurring within the zoom window 
is displayed enlarged to the current zoom level. Upon a 

3S return to normal view (1 X) the text appears in the proper 
size for the standard 1X screen display. When entering 
text with a large zoom level in effect, such as 64x, the 
text field may not fit within the screen display. The dis- 
closed arrangement provides for automatically panning 

40 the display as needed to keep up with the cursor 1 6 po- 
sition. 

For example, one Image Editor function is known as 
FILL If required by a particular image the FILL function 
also fills image areas outside of the currently displayed 

*s zoom window. Thus, the operation of the FILL function 
proceeds in a normal (1X) fashion regardless of the 
zoom level currently in effect. Similarly a PASTE function 
pastes down a full paste buffer (PB) area, displayed in a 
properly enlarged format, even though the PB extends 

so beyond the boundaries of the enlarged display. It is noted 
that write to disk functions such as SAVE and SAVE AND 
EXIT write the 1X version of the current image to disk 
even when the ZOOM function is displaying an enlarged 
view of the image. If desired the enlarged view may be 

ss saved to disk using a RESIZE function to generate the 
enlarged view. The RESIZE function generates an en- 
larged view of an image at a normal, physical, pel size 
that becomes a new 1 X image. The new 1 X image is 
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then stored using SAVE. 

If the ZOOM VIEWPORT function is enabled, the 
zoom viewport 1 2 is generated and displayed at a corner 
of the display 10 whenever a zoom level other than 1X 
is in effect. The zoom viewport 1 2 displays in 1 X magni- 
fication a portion of the image surrounding the cursor 14 
location. The zoom viewport 1 2 thus provides a perspec- 
tive of the location of cursor 16 within the 1X WP image. 
The presence of the zoom viewport 1 4 also indicates to 
a user that a ZOOM function is in effect. Upon selection 
by the operator, the ZOOM VIEWPORT function deter- 
mines either whether the viewport 12 is displayed (ON) 
during zoom mode or whether it is not displayed (OFF). 
The option selected remains in effect until changed to 
the opposite state by another ZOOM VIEWPORT func- 
tion. 

As the operator repositions the cursor 16 within the 
magnified image window, the cursor 1 4 moves to reflect 
the cursor 16 position within the 1X WP image copy. As 
cursor 16 is panned across the enlarged image the cur- 
sor 1 4 of the viewport 1 2 moves relative to the image 
area approximately in unison. The portion of the 1 X im- 
age contained within viewport 1 2 changes only when the 
cursor 1 4 intersects an edge of the viewport 1 2. This con- 
dition is detected and the coordinates of an adjacent por- 
tion of the unmagnified 1 X image from the WP buffer are 
determined and the image displayed. The adjacent por- 
tion is sized as a function of the size of the viewport win- 
dow 1 2 and the position of the cursor 14. The newly dis- 
played portion of the 1X image has the cursor 14 posi- 
tioned at the edge of the viewport where it entered, that 
is opposite the edge that it initially intersected. For ex- 
ample, if cursor 16 movement causes the cursor 14 to 
intersect, in WP coordinates, the left edge of the viewport 
1 2 of Fig. 3, CPU 2 detects this condition, accesses the 
1 X image copy and displays the adjacent image portion 
in viewport 12. In the newty displayed portion the cursor 
1 4 is positioned adjacent to the right edge of the viewport 
12. Thus the viewport 12 "pans" in increments of view- 
port 1 2 dimensions rather than moving continuously as 
the cursor 16 and the enlarged view in the zoom window 
does. 

Also, if the cursor 16 intersects an edge of the view- 
port 1 2 the viewport 1 2 is shifted to another position upon 
the display 10. This enables the zoom area previously 
under or behind the viewport 1 2 to be displayed and ac- 
cessed. 

It should be noted that the style of cursor in viewport 
1 2 is the same as the style of cursor specified for use in 
the Image Editor. At any time, while in zoom mode, a 
change in cursor style also changes the style of cursor 
14. For example, the cursor 14 may have the shape of 
a cross, a dot or even 'invisible - . 

While in zoom mode, the cursor 16 is a square 
shaped group of visually distinct pels having a transpar- 
ent centre region. When the cursor 16 reaches an edge 
of the display 10 any further attempted cursor movement 
in the same direction causes the screen 10 to pan in or- 



der to accommodate the continuing movement of the 
cursor 16. Such panning and cursor movement stops 
when an actual edge of the WP image within memory 2 
is reached. For example, when cursoring left and upon 

5 reaching the edge of the current display 10 further cur- 
soring left continues, assuming the image edge is not yet 
reached, and the screen view pans in unison to keep up 
with the location of the cursor. In this case, image pels 
on the right edge of the display are pushed off to the right 

io as new pels push on from the left edge to show the newly 
displayed portion of the image. The WP image is similarly 
accessed and displayed for cursor 16 movement that oc- 
curs when moving right, up or down. 

During the display of enlarged zoom views of an im- 

15 age, the cursor 16 moves in increments appropriate for 
the zoom level. For example, when at a magnification 
level of 64X, movement typically occurs in increments of 
a single, enlarged pel. In this regard it is noted that at 
magnifications above 1X that the cursor 16 is moving in 

20 "logical" pels and not in 'physical' pels. For example, if 
zoom level 64X is selected, the display 10 still has a 
physical resolution of some number of pels, such as 
640x480. However, from a logical point of view the image 
has been enlarged such that only a few "logical" pels of 

2S the image are displayed on the screen 10. Each pel is 
physically sized along both x and y screen coordinates 
by the CPU 2 such that it encompasses a plurality of pels 
for display purposes, but each enlarged "fat" pel repre- 
sents but a single logical pel of the image. From a ZOOM 

30 function perspective, cursor 1 6 movement and the phys- 
ical size of the cursor 16 both correspond to the logical 
pel size. 

Predetermined cursor direction keys of the keyboard 
6 move the cursor 16 accordingly - left, right, up, down, 

35 and in the four diagonal directions. CTRL versions of 
these keys, that is depressing the CONTROL key simul- 
taneously with a cursor direction key, moves the cursor 
1 6 directly to the WP image edges, as is done for normal, 
non-zoom, cursoring. SHIFT versions of these keys 

40 move the cursor 16 in one pel increments, again as for 
normal cursoring. 

Other cursoring conventions are also provided when 
operating in the zoom mode. ALT versions of predeter- 
mined keyboard keys, preferably the numeric keypad 

45 cursor keys, move the cursor 1 6 directly to the edges of 
the currently displayed image, thereby keeping cursor 1 6 
movement restricted to within the current display. ALT 5 
positions the cursor 16 to the centre of the currently dis- 
played image in a manner somewhat analogous to CTRL 

so 5 that moves the cursor to the centre of the WP image. 
Further, another special cursoring convention is pro- 
vided that is enabled by, in the disclosed arrangement, 
the CTRL Z key. When depressed, this keystroke com- 
bination causes the CPU 2 to record the current cursor 

55 16 screen coordinate position and thereafter centre the 
cursor 16 and the surrounding enlarged portion of the 
image at the middle of the display screen 10. The effect 
of this keystroke combination is to centre an enlarged 
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view of the image around a current location of the cursor 
16. If not in zoom mode when this keystroke combination 
is entered, CPU 2 instead invokes the zoom mode and 
establishes the display screen 10 accordingly, using the 
zoom level last selected during a previous zoom mode s 
operation. 

If the zoom viewport 1 2 is enabled during the direct 
cursoring accomplished in conjunction with the ALT, 
SHIFT and CTRL keys the zoom viewport 12 is updated 
in unison with whatever changes occur in the cursor 1 6 '0 
location and screen display. 

Depressing another predetermined key, in this case 
ESC, terminates the zoom mode if no other Image Editor 
functions are also invoked. Terminating the ZOOM func- 
tion causes the screen 1 0 to display a normal 1 X image. « 
By example, if drawing a box while in zoom mode, press- 
ing ESC while in the midst of sizing an elastic box outline 
causes an escape from the BOX function back to an Im- 
age Editor idle state. A zoom level presently in effect, 
such as 32X, continues. If the BOX action is instead ter- 20 
minated normally, subsequently pressing ESC termi- 
nates the ZOOM function. Termination of the ZOOM 
function causes CPU 2 to save the current zoom state 
including the current zoom level, for example 32X, and 
whether the zoom viewport is on or off. When the ZOOM « 
function is again invoked the saved parameters are re- 
trieved and used to initially establish the zoom processor 
state. Termination of the zoom function also releases the 
WP buffer area. 

Referring to Fig. 4 there is shown in block diagram 30 
form the initialisation of the ZOOM function. At block 20 
CPU 2 recognises a CTRL Z keystroke from keyboard 6 
and invokes the ZOOM function. At block 22 the 1X WP 
image is established in the WP buffer. In this regard it is 
noted that if a 1 X image already exists the image is cop- 35 
ied from display memory 1 into the WP buffer. At block 
24 the position of the user positioned cursor is deter- 
mined within the image, the cursor position being refer- 
enced to the coordinates of the WP image. At block 26 
a current zoom level is determined and the correspond- *o 
ing expanded logical pel size is calculated. The initial 
zoom level is set to the level in effect when the ZOOM 
function was last terminated. At block 28 the coordinates 
of the zoom window are determined, that is, what portion 
of the copy of the 1 X image in the WP buffer will be dis- *5 
played in an enlarged format within the zoom window. 
The coordinates of the zoom window are a function of 
the cursor position, in that the window is centred on the 
cursor, the zoom level and the size of the zoom window. 
Next, at block 30, the coordinates of the viewport 1 2 are so 
determined. The viewport 1 2 is nominally defined to have 
an area equal to approximately one sixteenth of the 
zoom display window. The zoom display window normal- 
ly occupies substantially the entire available area of the 
display screen 1 0! At block 32 the CPU 2 accesses those ss 
1 X pels within the WP buffer that lie within the calculated 
coordinates of the zoom window. The accessed pels are 
expanded in accordance with the calculated logical pel 



size and are written to the display memory 1 , thereby 
creating the expanded image. Also, the 1 X pels from the 
WP buffer are copied to the display memory 1 such that 
the viewport 1 2 appears in a corner of the zoom window. 
Thereafter, the CPU 2 interacts with a user via the key- 
board 6 and/or mouse 7 to pan through the image and 
to invoke other of the image editor functions. 

The zoom level may be changed while the ZOOM 
function is invoked. An operator changes the magnifica- 
tion level via the keyboard 6 and the CPU 2 recalculates 
the logical pel size and the zoom window coordinates. 
The zoom window coordinates are a function of the 
present position of the cursor within the 1 X image in that 
the cursor is by definition taken to be the centre of the 
window. That is, blocks 24-34 of the flowchart of Fig. 4 
are executed. 



Claims 

1 . A method of operating an image editor in response 
to input from a user of a system having image display 
means comprising a plurality of physical pels, com- 
prising the steps of: 

displaying a magnified portion of a first image 
as a second image comprised of a plurality of 
logical pels having a size that is a function of a 
magnification level currently in effect, the sec- 
ond image having a first cursor (16) positioned 
therein; 

displaying within the second image a viewport 
(12) containing a portion of the first image cor- 
responding to the magnified portion, the view- 
port having a first and a second dimension cor- 
responding to a plurality of physical pels of the 
first image; 

the method being characterised by the following 
combination of steps: 

(a) responsive to the user repositioning the first 
cursor (16) such that the first cursor would be 
located outside of the displayed second image, 
shifting the second image in increments of log- 
ical pels in unison with movement of the first cur- 
sor (16); and 

(b) providing a second cursor (14) within the 
viewport (1 2) having a position that corresponds 
to the position of the first cursor (16), and 
responsive to the second cursor (14) reaching 
a first edge of the viewport (12) in response to 
the movement of the first cursor (1 6), shifting the 
viewport (12) by a plurality of physical pels that 
correspond to the first or the second dimension 
of the viewport such that the second cursor (1 4) 
is positioned substantially adjacent to a second 
edge of the viewport that is oppositely disposed 
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to the first edge. 

2. A method as claimed in claim 1 , further comprising 
the steps, prior to displaying the second image, of: 

s 

storing in a memory (1 ) an unmagnified copy of 
the first image; 

responsive to an indicator positioned by the 
user within the first image, determining the indi- 10 
cator position in coordinates associated with the 
unmagnified copy of the first image; 

determining the magnification level currently in 
effect and a required display size of the logical 
pels; 



displaying the second image within the first win- 
dow, the second image being displayed with the 
magnified pel size at the modified magnification 
level. 

6. A method as claimed in any of claims 2 to 5, wherein 
in response to input from the user to move the posi- 
tion of the first cursor (16), the method includes a 
step of repositioning the first cursor (1 6) in a desired 
direction to substantially an edge of the first window. 

7. A method as claimed in claim 6, wherein in response 
to a further input from the user to move the position 
of the first cursor, the method includes a step of repo- 
sitioning the first cursor to substantially the centre of 
the first window. 



responsive to the determined indicator position 
and to a predetermined maximum display size, 
determining coordinates, relative to the unmag- 
nified copy of the first image, of a first window 
defining the second image, the indicator posi- 
tion being located substantially at a centre of the 
first window and being represented by the first 
cursor (16) in the second image. 

3. A method as claimed in claim 2, wherein the step of 
determining the first window coordinates includes a 
step of determining coordinates, relative to the 
unmagnified copy of the first image, of the viewport 
( 1 2) for defining a portion of the first image to be dis- 
played as an unmagnified image, the indicator posi- 
tion being located substantially at a centre of the 
viewport, and being represented by the second cur- 
sor (14) in the viewport (1 2). 

4. A method as claimed in claim 3, wherein the first win- 
dow has an area equal to approximately a maximum 
displayabie area of the image display means and 
wherein the viewport (12) has an area of approxi- 
mately one sixteenth that of the first window. 

5. A method as claimed in any of claims 2 to 4, wherein 
in response to a request by a user to modify the mag- 
nification level currently in effect, the method com- 
prises the additional steps of: 

determining a required display size of a pel 
magnified to the modified magnification level; 
and 

responsive to the determined cursor position 
and to a predetermined maximum display size, 
determining coordinates, relative to the unmag- 
nified copy of the first image, of the first window, 
the cursor position being located substantially 
at the centre of the first window; and 



8. A method as claimed in any preceding claim, 
wherein in response to an input from the user to 
20 move the position of the first cursor, the method 
includes a step of repositioning the first cursor in a 
desired direction to substantially an edge of the first 
image. 

25 g. A method as claimed in claim 8, wherein in response 
to a further input from the user to move the position 
of the first cursor, the method includes a step of repo- 
sitioning the first cursor to substantially the centre of 
the first image. 

30 

10. A method as claimed in any preceding claim, 
wherein the first cursor (16) is displayed within the 
second image as a visually distinct group of pels 
having a transparent central portion. 

35 

11. A method as claimed in any preceding claim, 
wherein the second cursor (14) is displayed in the 
viewport (12) in accordance with a user specified 
shape. 

40 

12. A method as claimed in any preceding claim, 
wherein in response to a request from the user to 
modify the image, the method includes the steps of: 

45 modifying an unmagnified copy of the first 

image; and 

for a portion of the first image being displayed 
as the second image within the first window, dis- 
so playing a modified second image corresponding 

to the magnified portion of the modified image 
within the first window, the magnified portion 
being displayed with the magnified pel size. 

55 13. A method as claimed in any preceding claim, 
wherein in response to a request from a user to ter- 
minate the display of a magnified portion of the first 
image, the method includes a step of saving the 
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magnification level currently in effect such that a 
subsequent request from a user to re-enter the dis- 
play of the magnified portion causes the saved mag- 
nification level to be the magnification level in effect. 

14. A method as claimed in any preceding claim, 
wherein, responsive to a user causing the first cursor 
(16) to intersect an edge of the viewport (12), the 
method includes a step of repositioning the viewport 
(12) within the second image. 

15. A method as claimed in any preceding claim, 
wherein the step of shifting the viewport (12) in 
response to the second cursor (14) reaching the first 
edge of the viewport includes the steps of: 

determining coordinates, relative to an unmag- 
nified copy of the first image and to the size of 
the viewport ( 1 2), of a portion of the unmagn if ied 
copy of the first image adjacent to the first edge; 
and 

displaying the adjacent portion of the unmagni- 
fied copy of the first image within the viewport, 
the unmagnified portion being displayed with 
the second cursor (14) positioned substantially 
adjacent to the second edge of the viewport 
oppositely disposed to the first edge. 



Patentanspruche 

1 . Ein Verfahren, urn einen Bildeditor als Reaktion auf 
eine Eingabe von einem Benutzer eines Systems 
mit Bildanzeigemitteln zu betreiben, die eine Viel- 
zahl von physischen Bildelementen enthalten, 
wobei das Verfahren Schritte enthalt, urn 

einen vergroBerten Teil eines ersten Bildes als 
zweites Bild anzuzeigen, das eine Vielzahl von 
logischen Bildelementen enthalt, deren GrbGe 
abhangig von einem aktuell gultigen VergrdGe- 
rungsfaktor ist, wobei das zweite Bild einen 
ersten Cursor (16) hat, der in diesem positio- 
niert ist; 

mit dem zweiten Bild ein Oarstellungsfeld (12) 
anzuzeigen, das einen Teil des ersten Bildes 
enthalt, das dem vergroBerten Teil entspricht 
und das Oarstellungsfeld ein erstes und ein 
zweites MaG hat, das einer Vielzahl von physi- 
schen Bildelementen des ersten Bildes ent- 
spricht; 

das Verfahren durch die folgende Kombination 
von Schritten gekennzeichnet wird: 

(a) auf die Neupositionierung des ersten Cur- 
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sors (16) durch den Benutzer zu reagieren, so 
daG sich der erste Cursor auGerhalb des ange- 
zeigten zweiten Bildes befindet, wobei das 
zweite Bild in Schritten von logischen Bildele- 
menten in Obereinstimmung mit der Bewegung 
des ersten Cursors (16) verschoben wird; und 

(b) einen zweiten Cursor (14) innerhalb des 
Oarstellungsfeldes (12) bereitzustellen, das 
eine Position hat, die der Position des ersten 
Cursors (16) entspricht, und auf den zweiten 
Cursor (1 4) zu reagieren, der einen ersten Rand 
des Darsteilungsfelds (1 2) als Reaktion auf die 
Bewegung des ersten Cursors (16) erreicht, 
wobei das Oarstellungsfeld (12) durch eine Viel- 
zahl von physischen Bildelementen verschoben 
wird, die dem ersten Oder zweiten MaG des Dar- 
steilungsfelds entsprechen, so daG der zweite 
Cursor (14) im wesentlichen in der Nahe eines 
zweiten Rands des Darsteilungsfelds positio- 
niert wird, d.h. dem ersten Rand gegenuber- 
liegt. 

Ein Verfahren wie in Anspruch 1 angemeldet, das 
auGerdem die Schritte enthalt, die vor der Anzeige 
des zweiten Bildes liegen: 

Speicherung einer nicht vergroBerten Kopie 
des ersten Bildes in einem Speicher (1); 

Reaktion auf einen Anzeiger, der von dem 
Benutzer in dem ersten Bild positioniert wird, 
wobei die Anzeigerposition in Koordinaten 
bestimmt wird, die zu der nicht vergrbGerten 
Kopie des ersten Bildes gehoren; 

Festlegung des aktuell gultigen VergroGerungs- 
faktors und einer gewunschten AnzeigegroGe 
der logischen Bildelemente; 

Reaktion auf die festgelegte Anzeigerposition 
und auf eine zuvor bestimmte, maximale Anzei- 
gegroGe, wobei die Koordinaten bezogen auf 
die nicht vergroBerte Kopie des ersten Bildes 
von einem ersten Fenster festgelegt werden, 
welches das zweite Bild definiert, wobei sich die 
Anzeigerposition im wesentlichen im Mittel- 
punkt des ersten Fensters befindet und durch 
den ersten Cursor (16)in dem zweiten Bild dar- 
gestellt wird. 

Ein Verfahren wie in Anspruch 2 angemeldet, wobei 
der Schritt zur Festlegung der ersten Fensterkoor- 
dinaten einen Schritt enthalt, urn die Koordinaten im 
Verhaltnis zu der nicht vergrbGerten Kopie des 
ersten Bildes von dem Oarstellungsfeld (12) zu 
bestimmen, urn einen Teil des ersten Bildes zu defi- 
nieren, der als nicht vergroGertes Bild anzuzeigen 
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ist. wobei sich die Zeigerposition im wesentlichen im 
Zentrum des Darstellungsfelds befindet und durch 
den zweiten Cursor (14) in dem Darstellungsfeld 
(12) dargestellt wird. 

4. Ein Verfahren wie in Anspruch 3 angemeldet, wobei 
das erste Fenster einen Bereich hat, der in etwa 
gleich einem maximal anzeigbaren Bereich mit Bild- 
anzeigemitteln ist und wobei das Darstellungsfeld 

{ 1 2) einen Bereich von etwa einem Sechzehntel von 
dem des ersten Fensters hat. 

5. Ein Verfahren wie in irgendeinem der Anspruche 2 
bis 4 angemeldet, wobei als Reaktion auf eine Anfor- 
derung durch einen Benutzer, den aktuell gultigen 
VergroGerungsfaktor zu andern, das Verfahren 
zusatzliche Schritte enthalt, urn 

eine geforderte AnzeigegroGe eines Bildele- 
ments zu bestimmen, das mit dem geanderten 
VergroGerungsfaktor vergroGert wurde; und urn 

auf die festgelegte Cursorposition und auf eine 
zuvor bestimmte maximale AnzeigegroGe zu 
reagieren, indem die Koordinaten im Verhaltnis 
zu der nicht vergroGerten Kopie des ersten Bil- 
des aus dem ersfen Fenster bestimmt werden, 
wobei sich die Cursorposition im wesentlichen 
im Zentrum des ersten Fensters befindet; und 
um 

das zweite Bild in dem ersten Fenster anzuzei- 
gen, wobei das zweite Bild mit der vergroGerten 
BildelementgrdGe in dem geanderten Vergro- 
Gerungsfaktor angezeigt wird. 

6. Ein Verfahren wie in irgendeinem der Anspruche 2 
bis 5 angemeldet, wobei als Reaktion auf die Ein- 
gabe des Benutzers, die Position des ersten Cur- 
sors (16) zu verschieben, das Verfahren einen 
Schritt enthalt, um den ersten Cursor (16) in einer 
gewunschten Richtung, im wesentlichen an einem 
Rand des ersten Fensters. neu zu posit ion ieren. 

7. Ein Verfahren wie in Anspruch 6 angemeldet, wobei 
als Reaktion auf eine weitere Eingabe von dem 
Benutzer, die Position des ersten Cursors zu ver- 
schieben, das Verfahren einen Schritt enthalt, den 
ersten Cursor inrv wesentlichen im Zentrum des 
ersten Fensters neu zu positionieren. 

8. Ein Verfahren wie in irgendeinem vorhergehenden 
Anspruch angemeldet, wobei als Reaktion auf eine 
Eingabe von dem Benutzer, die Position des ersten 
Cursors zu verschieben, das Verfahren einen Schritt 
enthalt, den ersten Cursor in einer gewunschten 
Richtung, im wesentlichen an einem Rand des 
ersten Bildes, neu zu positionieren. 



9. Ein Verfahren wie in Anspruch 8 angemeldet, wobei 
als Reaktion auf eine weitere Eingabe von dem 
Benutzer, die Position des ersten Cursors zu ver- 
schieben, das Verfahren einen Schritt enthalt, den 

s ersten Cursor im wesentlichen im Zentrum des 
ersten Bildes neu zu positionieren. 

10. Ein Verfahren wie in irgendeinem vorhergehenden 
Anspruch angemeldet, wobei der erste Cursor (16) 

10 innerhalb des zweiten Bildes als eine visuell deutli- 
che Gruppe mit Bildelementen angezeigt wird, die 
einen transparenten Mittelteil hat. 

11. Ein Verfahren wie in irgendeinem vorhergehenden 
is Anspruch angemeldet, wobei der zweite Cursor ( 1 4) 

im Darstellungsfeld (12) gemaG einer vom Benutzer 
angegebenen Form angezeigt wird. 

12. Ein Verfahren wie in irgendeinem vorhergehenden 
20 Anspruch angemeldet, wobei als Reaktion auf eine 

Aufforderung von dem Benutzer, das Bild zu andern, 
das Verfahren Schritte enthalt, um 

eine nicht vergroGerte Kopie des ersten Bildes 
2S zu andern; und um 

fur einen Teil des ersten Bildes, der innerhalb 
des ersten Fensters als zweites Bild angezeigt 
wird, ein geandertes zweites Bild anzuzeigen, 
30 das dem vergroGerten Teil des geanderten Bil- 

des innerhalb des ersten Fensters entspricht, 
wobei der vergroGerte Teil mit der vergroGerten 
BildelementgrdGe angezeigt wird. 

35 13. Ein Verfahren wie in irgendeinem vorhergehenden 
Anspruch angemeldet, wobei als Reaktion auf eine 
Aufforderung von einem Benutzer, die Anzeige 
eines vergroGerten Teiis des ersten Bildes zu been- 
den, das Verfahren einen Schritt enthalt, um den 

40 aktuell gultigen VergroGerungsfaktor zu speichern, 
so daG eine nachfolgende Aufforderung von einem 
Benutzer, wieder dorthin zuruckzukehren, die 
Anzeige des vergroGerten Teils den gespeicherten 
VergroGerungsfaktor veranlaGt, der gultige Vergro- 

45 Gerungsfaktor zu sein. 

14. Ein Verfahren wie in irgendeinem vorhergehenden 
Anspruch angemeldet, wobei als Reaktion auf einen 
Benutzer, welcher den ersten Cursor ( 1 6) veranlaGt, 
so eine Kante des Darstellungsfelds (1 2) zu schneiden, 
das Verfahren einen Schritt zur Neupositionierung 
des Darstellungsfelds (12) innerhalb des zweiten 
Bildes enthalt. 

ss 15. Ein Verfahren wie in irgendeinem vorhergehenden 
Anspruch angemeldet, wobei der Schritt zum Ver- 
schieben des Darstellungsfelds (12) als Reaktion 
auf den zweiten Cursor (14), der den ersten Rand 



8 



EP 0 403 125 B1 



des Darstellungsfelds erreicht, Schritte enthalt, um 

die Koordinaten im Verhaltnis zu einer nicht ver- 
grdflerten Kopie des ersten Bildes und zur 
Grdfte des Darstellungsfelds (12) von einem 
Teil der nicht vergrbGerten Kopie des ersten Bil- 
des zu bestimmen, das an den ersten Rand 
angrenzt; und um 

den angrenzenden Teil der nicht vergrdGerten 
Kopie des ersten Bildes in dem Darstellungsfeld 
anzuzeigen, wobei der nicht vergroGerte Teil mit 
dem zweiten Cursor (14) angezeigt wird, der im 
wesentlichen angrenzend an den zweiten Rand 
des Darstellungsfelds, der sich gegenuber dem 
ersten Rand befindet, positioniert wird. 

Revendicatlons 

1. Un proeddd de fonctionnement d'un editeur dama- 
ges, en rdponse a une entree venant d'un utilisateur 
d'un systdme comportant des moyens d'affichage 
d'image comprenant une pluralite d'dldments 
d'image physiques, comprenant les etapes consis- 
tant a: 

afficher une partie agrandie d'une premiere 
image a titre de deuxieme image constitute 
d'une pluralite d'dldments d'image logiques 
d'une taille fonction du niveau d'agrandisse- 
ment actuetlement en application, la deuxieme 
image ayant un premier curseur (1 6) positionne 
en elle; 

afficher a I'interieur de la deuxieme image une 
fendtre d'observation (1 2) contenant une partie 
de la premiere image correspondant a la partie 
agrandie, la fendtre d'observation ayant une 
premiere et une deuxieme dimensions corres- 
pondant a une pluralite d'dldments d'image phy- 
siques de la premiere image; 

le precede dtant caracterise par la combinaison 
ci-apres des etapes consistant a : 

(a) rdagir au posit bnnement par r utilisateur du 
premier curseur (16), de manidre que le premier 
curseur soit place a I'exterieur de la deuxieme 
image affichee, ddplacer la deuxieme image par 
des increments d'dldments d'image logiques a 
I'unisson avec le mouvement du premier cur- 
seur (16); et 

(b) fournir un deuxieme curseur (1 4) a I'interieur 
de la fenetre d'observation (12), ayant une posi- 
tion correspondant a la position du premier cur- 
seur (16) et, en reaction au deuxieme curseur 



(14), atteindre un premier bord de la fendtre 
d'observation (12) en rdponse au ddplacement 
du premier curseur (16), ddplacer la fendtre 
d'observation (12) de la valeur d'une pluralite 

5 d'dldments d'image physiques correspondant a 

la premiere ou a la deuxieme dimension de la 
fendtre de maniere que le deuxieme curseur 
(14) soit positionnd sensiblement adjacent au 
deuxieme bord de la fendtre dispose a I'oppose 

io du premier bord. 

2. Un proeddd selon la revendication 1 , comprenant en 
outre, avant I'affichage de la deuxieme image, con- 
sistant a : 

15 

stocker dans une memoire (1) une copie non 
agrandie de la premiere image; 

rdagir a un indicateur positionne par I'utilisateur, ' 
20 a I'intdrieur de la premiere image, determiner la 

position cf indicateur en termes de coordonndes 
associees a la copie non agrandie de la pre- 
miere image; 

25 determiner le niveau d'agrandissement actuel- 

lement en application et la taille d'affichage 
requise des dldments d'image logiques; 

reagir a la position de I'indicateur ddterminee et 
30 a une taille d'affichage maximale predetermi- 

ned, ddterminer les coordonnees, par rapport a 
la copie non agrandie de la premiere image, 
d'une premiere fenetre ddfinissant la deuxieme 
image, la position d'indicateur etant situee sen- 
35 siblement au centre de la premiere fendtre et 

dtant reprdsentde par le premier curseur (16) 
dans la deuxidme image. 

3. Un proeddd selon la revendication 2, dans lequel 
40 I'dtape consistant a ddterminer les coordonndes de 

premidre fendtre comprend une dtape de determi- 
nation de coordonndes, relative a la copie non 
agrandie de la premidre image, de la fendtre 
d'observation (12) pour ddterminer une partie de la 
^5 premidre image a afficher a titre d'image non agran- 
die, la position d'indicateur dtant situde sensible- 
ment au centre de la fendtre d'observation et dtant 
representee par le deuxidme curseur (14) dans la 
fendtre d'observation (12). 

so 

4. Un proeddd selon la revendication 3, dans lequel la 
premidre fendtre a une aire dgale a peu prds i'aire 
affichable maximale du moyen d'affichage d'image 
et dans lequel la fendtre d'observation (12) a une 

55 aire d'a peu prds un seizidme de celle de la premidre 
fendtre. 

5. Un proeddd selon I'une quelconque des revendica- 
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tions 2 a 4, dans lequei en reponse a une requete 
faite par un utilisateur pour modifier ie niveau 
d'agrandissement applique, le procede comprend 
les etapes additionneiles consistant a : 

determiner une taille d'affichage requise d'un 
element d'image agrandi au niveau d'agrandis- 
sement modifie; et reagir a la position de cur- 
seur d6termin6e et a une taille d'affichage maxi- 
male pred6terminee, determiner des coordon- 
nees, par rapport a la copie non agrandie de la 
premiere image, de la premiere fenetre, la posi- 
tion de curseur etant situee sensiblement au 
centre de la premiere fenetre; et 

afficher la deuxieme image a I'interieur de la 
premiere fenetre, la deuxieme image etant affi- 
chee avec la taille cfelement d'image agrandi au 
niveau d'agrandissement modifie. 

6. Un precede selon I'une quelconque des revendica- 
tions 2 a 5, dans lequei, en reponse a I'entr6e par 
I'utilisateur pour deplacer la position du premier cur- 
seur (16), le procede comprend une etape de repo- 
sitionnement du premier curseur (16) dans une 
direction souhaitee pour se placer sensiblement sur 
le bord de la premiere fenetre. 

7. Un procede selon la revendication 6, dans lequei, 
en reponse a une entree suppldmentaire par I'utili- 
sateur, visant a deplacer la position du premier cur- 
seur, le procede comprend I'etape de repositionne- 
ment du premier curseur pour venir se placer sen- 
siblement au centre de la premiere fendtre. 

8. Un procede selon I'une quelconque des revendica- 
tions precedentes, dans lequei, en reponse a une 
entree venant de I'utilisateur, en vue de deplacer la 
position du premier curseur, le procedS comprend 
I'etape de repositionnement du premier curseur 
dans une direction souhaitee afin de se placer sen- 
siblement au bord de la premiere image. 

9. Un procede selon la revendication 8, dans lequei, 
en reponse a une entree supplemental par I'utili- 
sateur visant a deplacer la position du premier cur- 
seur, le procede comprend I'etape de repositionne- 
ment du premier curseur pour venir le placer sensi- 
blement au centre de la premiere image. 

10. Un procede selon I'une quelconque des revendica- 
tions precedentes, dans lequei le premier curseur 
(16) est affiche a I'interieur de la deuxieme image, a 
titre de groupe distinct visuellement d'elements 
d'image ayant une partie centrale transparente. 

1 1 . Un proc6d6 selon I'une quelconque des revendica- 
tions precedentes, dans lequei le deuxieme curseur 



(14) est affiche dans la fenetre d'observation (12), 
selon une forme specified par I'utilisateur. 

12. Un proced6 selon I'une quelconque des revendica- 
5 tions precedentes, dans lequei, en reponse a une 

requSte venant de I'utilisateur visant a modifier 
I'image, le procede comprend les etapes consistant 

a: 

10 modifier une copie non agrandie de la premiere 

image; et 

pour une partie de la premiere image affichee a 
titre de deuxieme image a I'interieur de la pre- 
'5 miere fen£tre, afficher une deuxieme image 

modifiee correspondant a la partie agrandie de 
i'image modifi6e a I'interieur de la premiere 
fenetre, la partie agrandie etant affichee avec la 
taille agrandie d'dlement d'image. 

20 

13. Un procede seton I'une quelconque des revendica- 
tions precedentes, dans lequei, en reponse a une 
requete venant d'un utilisateur pour determiner I'affi- 
chage d'une partie agrandie de la premiere image, 

25 le precede comprend I'etape de sauvegarde du 
niveau d'agrandissement actuellement en applica- 
tion, de maniere qu'une requete subs6quente, 
venant de I'utilisateur, visant a re-introduire I'image 
de la partie agrandie, entraine {'application comma 

30 niveau d'agrandissement du niveau d'agrandisse- 
ment sauvegarde* . 

14. Un procede selon I'une quelconque des revendica- 
tions precedentes, dans iequel, en reponse a un uti- 

35 lisateur provoquant intersection du premier curseur 
(16) avec un bord de la fenetre d'observation (12), 
ie procede comprend I'etape de repositionnement 
de la fendtre d'observation (12) a I'interieur de la 
deuxieme image. 

40 

15. Un procede selon i'une quelconque des revendtca- 
tions precedentes, dans lequei I'etape de deface- 
ment de la fendtre d'observation (12), en reponse 
au deuxieme curseur (14) pour lui faire atteindre le 

«5 premier bord de la fenetre d'observation, comprend 
les Stapes consistant a : 

determiner les coordonn6es, relatives a une 
copie non agrandie de la premiere image et a 
50 la taille de la fenetre d'observation (12), d'une 

partie de la copie non agrandie de ia premiere 
image adjacent e au premier bord; et 

afficher la partie adjacente de la copie non 
55 agrandie de la premiere image a I'interieur de la 

fenetre d'observation, la partie non agrandie 
etant affichee avec le deuxieme curseur (14) 
positionne sensiblement adjacent au deuxieme 
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bord de la fenetre d'observation, qui est dispose 
a I'oppose du premier bord. 
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